Objective: To measure the treatment outcomes of the restorative procedures for children undergoing dental rehabilitation performed by dental intern and residents (MSc, PhD and Saudi Board) at King Abdulaziz University Faculty of Dentistry (KAUFD), Jeddah, Saudi Arabia.
Introduction
Many treatment modalities exist for managing young children in need of comprehensive restorative or surgical dental treatment [1] . Treatment is performed usually under local anesthesia, but for patients who are very young, uncooperative or with special health care needs (SHCN), extensive treatment is usually performed under general anesthesia (GA) [2] .
There are many advanced treatment modalities such as stainless steel crowns (SSCs) and strip crowns, in addition to composite resin, amalgam, glass ionomer, fissure sealants and preventive resin restorations (PRR).
According to many studies, SSCs are the most reliable restorations, including anterior deciduous teeth, surpassing amalgam, while composite restorations and strip crowns are the least durable for patients under general anesthesia [2] .
Many researchers reported that preformed crowns achieve a better success rate than multi-surfaced amalgam restorations in studies of dental records from private pediatric dental practices, a hospital, and a university dental clinic [3, 4] .
Clinicians should be aware of the longevity and likely reasons for the failure of direct posterior restorations. In a long-term, randomized clinical trial, the authors concluded that amalgam restorations performed better than composite restorations. The difference in performance was accentuated in large restorations and in those with more than three surfaces involved [5] .
Concerning glass ionomer fillings, especially high viscosity type, the current evidence suggests that high-viscosity glass-ionomer cements (HVGIC) are not inferior to amalgam as restorative materials for permanent posterior teeth. A wider range of clinical benefits for both patient and care provider, beyond appropriate restoration longevity for placing HVGIC based restorations, may apply [6, 7] .
There are two types of fissure sealants: resin based and glass ionomer based. According to Kumaran [8] , the retention of the resin-based sealants is superior to that of glass ionomer cements, but the real efficacy of glass ionomer sealants still remains open and needs more studies [9] .
Regarding PRRs, a study was performed to examine the 9-year success of the composite resin sealant restoration, which provides "sealing for prevention" of fissure caries rather than "cavity extension for prevention". Forty-three restorations (54%) had completely retained sealants, 20 (25%) had sustained partial loss, and 16 (20%) of the restorations had lost all sealant. Dental caries occurred in 19 (25%) of the restorations that had sealant loss. An additional 16 teeth had proximal caries unrelated to the occlusal restoration [10] .
A review of the literature shows a wide variety of approaches to the study of success rate and longevity of restorations. However, few studies have compared the performance of all types of restorations placed by dental interns and residents.
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Materials and Methods
One hundred dental digital records of healthy patients undergoing comprehensive dental treatment at KAUFD were viewed by a single examiner. These patients were treated by dental interns and residents (MSc, PhD and Saudi Board) at KAUFD, Jeddah, Saudi Arabia between 2015 and 2016. Dental interns and residents performed the dental treatment in the Pediatric Dentistry Comprehensive Care Clinics under the direct supervision of attending faculty staff members. Dentists' calibration was conducted in the Faculty of Dentistry clinics to assess the intra-examiner consistency before starting treatment.
Demographic data, medical history, date of the dental rehabilitation and types of procedures performed and their radiographs were obtained from the dental records of the patients.
In the current study, only records of patients who returned for followup at least 6 months after their rehabilitations were evaluated. Recalled patients were provided with topical fluoride gel application and oral hygiene instructions and referred to treatment if needed. At the follow up visit, the purpose of the study was explained to the parent/s and informed consent for participation in the study was obtained.
Using modified Ryge USPHS criteria [11] , each restoration was assessed for wear, anatomical form, marginal integrity, cavosurface marginal discoloration, recurrent caries, surface texture, maintenance of interproximal contact (approximal restorations only) and post-operative sensitivity (Table 1) .
Value 1 indicates a clinically ideal situation. Value 2 (apart from caries) indicates a clinically acceptable situation. Value 3 indicates a clinically unacceptable situation, which usually requires replacement of the restoration. Value 4 indicates a clinically unacceptable situation because of fracture, mobility or loss of the restoration, which makes it necessary to replace the restoration.
The children were examined to determine the fate of restorations previously inserted under local anesthesia. Restoration failure was considered to occur if a restoration needed replacement due to structural breakdown (fracture or dislodgement of the restoration), if there was pulpal or dentoalveolar infection associated with the restored tooth or if there was recurrent decay. Intact restorations without new caries at the time of follow up were considered to be successful.
Failure of SSCs was judged using the following criteria: [12] .
(1) Occlusal crown perforation (2) Crown loss as a result of cement wash out (3) Loss of interproximal contact for posterior SSCs.
Failure of dental restorations could have occurred any time after dental rehabilitation completion and the last documented follow-up visit.
Statistical Analysis
All of the data were recorded and evaluated by PSPP Excel statistic program and SPSS statistic program version 16 (SPSS Inc., Chicago, IL, USA). Chi-square tests were used to analyze the failure rates of restorative procedures. Intra-examiner agreement was determined using the Kappa statistic and was considered excellent (K=0.92).
Results
From the entire group of dental records that were reviewed, 61 records satisfied the condition of patient follow-up of at least 6 months after rehabilitation.
The 61 patients were 28 males and 33 females with a mean age at the time of the dental rehabilitation of 8.1 years and a standard deviation of 2.16 ( Figure 1 shows the number of survived and failed restorations in the sample. Figures 2 and 3 show the distribution of survived/failed restorations and the different restoration types in relation to the patients' ages. Notice the aggregation of almost all types between ages 6-8 years. Table 3 shows a comparison of success and failure rates in different restorative procedures. Among the different types of restorations inserted, the highest survival rate after six months' recall was for SSCs (98.7%) followed by PRRs (97.9%) and fissure sealants (96.2%). The sample included only 5 strip crowns which were not enough to compare it with the other restorations. Table 4 shows a pair wise comparison between failure rates in different restorative procedures. Compared to SSCs failure rates, PRRs failure rates were higher, but not statistically significant (P=0.559). Compared to the failure rates of SSC restorations, failure rates in composite restorations were significantly higher (p<0.0001).
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The study involved data from records and clinical examinations of 61 healthy patients receiving oral rehabilitation students at KAUFD.
There was a significant aggregation of survived restorations in age between 6 and 7 years but this result is inconclusive because the mean age of the sample is in that range.
Our results are in agreement with most of the literature in that full coverage was a highly successful procedure, and that restorations dependent on the integrity of dental enamel, such as amalgam, composite and glass ionomer materials, had higher failure rates [12] .
Among the different types of restorations inserted, the highest percentage of survived restorations was for the strip crown (100%). The total number of strip crowns were only 5, too few for statistical comparison.
SSCs have the second highest ratio of survived restorations (98.7%). This result is supported by many studies, making SSCs the most reliable restorations [2] .
On the other hand, the study showed that most of the restorations inserted were composite resin. The sample did not include amalgam or glass ionomer restorations. Composite resin is preferred because of its excellent physical properties, which allows conserving tooth structure.
This study showed that failed restorations formed 6.8% of all restorations previously inserted (Table 3) . This is not in agreement with other studies that showed a 20-30% rate of failed restorations in primary teeth [13, 14] . The low failure rate in our study was because of the relatively short follow up period (6 months) after their rehabilitations.
Low return rates for follow-up after dental rehabilitation have been reported in the present study. This is consistent with other studies that reported lower rates of return for follow-up care after dental rehabilitation [2, 15] . Only 61% of the patients returned for follow-up in this study, whereas 75% of patients in O'Sullivan's study [16] returned for followup. The lower rates of return may be attributed to the patient satisfaction with the treatment provided. In addition, many of the patients may not have returned for follow-up because they did not perceive a need for retreatment.
Appreciation of the multifactorial nature of dental caries is important when developing a treatment plan. Child, parent and dentist all influence the outcomes of treatment. A child will not voluntarily alter his/her diet or improve his/her oral hygiene habits. The responsibility for these changes rest with the caregiver. It may be of value to actively pursue these caregivers and promote a preventive agenda emphasizing termination of snacks, use Open Access
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of fluoride, increased tooth brushing by parents and regular professional dental recalls. Furthermore, SSCs have been shown to be more durable suggesting that these restorations may be a more cost-effective treatment choice for children with rampant caries and who require comprehensive dental treatment [2, 16] .
Limitations of the Study
The limitations of the study are: (1) the small sample size and short follow-up period; (2) lack of data for those patients who did not return after 6 months; (3) insufficient funding for longer-term follow-up.
Conclusions
The restorations provided by the dental interns and residences compare favorably in this study to pediatric dentists in private practice. SSCs are the most reliable restorations for carious teeth after six months recalls. Further investigation over longer periods of time is necessary to determine the long-term success and failure rates for different restorative procedures.
